Single-locus microsatellite DNA genotyping is now widely used to study parentage and kinship in a variety of animal species (1, 3, 7) and to identify human individuals (11) . Despite the advantage that single-locus DNA amplification can be performed from minute amounts of DNA or even degraded DNA (10) , isolation of DNA samples is time-consuming and the material costly to researchers, especially to population geneticists who often deal with a large number of samples. Several simple methods for preparing DNA templates have been reported. For example, formamide low-temperature (FoLT) polymerase chain reaction (PCR) using human blood (9) and direct PCR using microwave-treated hair shafts or blood from mice (8) have been found effective. There are also studies showing that sonication can be used to extract DNA for PCR amplification (2, 4, 6) . We describe an easy and rapid method of amplifying microsatellite alleles directly from sonicated goldfish ( Carassius auratus ) sperm cells without DNA extraction.
Nine unrelated mature male goldfish from a mixed stock (Ozark Fisheries, Stoutland, MO, USA), identified by the presence of operculum tubercles, were stripped of semen (sperm and seminal fluid) after anesthetization with 0.05% 2-phenoxyethanol (Syndel, Vancouver, BC, Canada). A 1-µ L semen sample was taken from each of the nine fish and diluted 1:500 with 150 mM NaCl solution (pH 7.2) into a 1.5-mL microcentrifuge tube. The concentration of this sperm dilution was approximately 5 × 10 7 sperm/mL as measured using a Multisizer II Coulter Counter (Coulter Electronics of Canada, Burlington, ON, Canada). The sperm dilution was sonicated using a Microson ™ Ultrasonic Cell Disruptor (Heat Systems-Ultrasonics, Farmingdale, NY, USA) for 2 min, which caused cell lysis to most of the sperm (checked using a light compound microscope).
The sonicated sperm dilution was taken directly for PCR amplification of goldfish microsatellite locus GF1 (12) . The sequence of the forward primer was 5 ′ -ATG AAG GGT AGG AAA AGT GTG A-3 ′ , and the reverse primer was 5 ′ -CAG GTT AGG GAG AAG AAG GAA T-3 ′ . The forward primer was labeled with the fluorescent dye TET (PE Applied Biosystems, Foster City, CA, USA). Microsatellite PCR amplification was performed using 1 µ L of sonicated sperm dilution in a 25-µ L reaction volume containing 120 µ M each dNTP, 2 mM MgCl 2 , 0.16 µ M each primer, PCR buffer (10 mM TrisHCl, pH 8.8, 0.1% Triton ® X-100, 50 mM KCl and 0.16 mg/mL bovine Vol. 24, No. 3 (1998) serum albumin [BSA]) and 0.5 U of Taq DNA polymerase purified as described in Engelke et al. (5) . Samples were amplified on a GeneAmp ® PCR System 9600 Thermal Cycler (Perkin-Elmer, Norwalk, CT, USA), and the reaction condition was 1 min at 94°C for initial denaturation, followed by 2 cycles for 30 s at 94°C, 20 s at 58°C and 1 s at 72°C, and then 35 cycles for 15 s at 94°C, 20 s at 58°C and 1 s at 72°C, with a final 30-s extension at 72°C. PCR products were diluted 1:5 with distilled and deionized water, and 1 µ L of the dilution was combined with 2.5 µ L of formamide and 2 fmol of internal size standard GENESCAN™2500 TAMRA (PE Applied Biosystems) and loaded onto a polyacrylamide sequencing gel run on a Model 373A Automated DNA Sequencer (PE Applied Biosystems). Data were collected and analyzed using GENESCAN 672 software. The sizes of alleles from these nine individuals are shown in Figure 1 (right) using Genotyper ™software (PE Applied Biosystems). For comparison, this microsatellite locus was also amplified from DNA templates extracted from the same fish. The same volume of semen (1 µ L) from each of the same nine fish was diluted 1:500 with 150 mM NaCl solution (pH 7.2), and DNA was extracted using a QIAamp ® Tissue Kit (Qiagen, Chatsworth, CA, USA). One microliter of the final DNA elution was taken for PCR amplification under the same conditions as used for sonicated sperm.
To examine whether the amplification of the microsatellite alleles is reproducible when using different gels, all samples were genotyped again using separate PCR amplification and separate gel electrophoresis.
In all cases, PCR amplification from sonicated sperm dilutions (Figure 1 , right) produced the same specific alleles amplified from extracted DNA samples (Figure 1, left) . Genotyping all samples using separate PCR and gel electrophoresis showed little variation from the first gel (Table 1) . Of the nine samples, one was homozygous and eight were heterozygous. The results revealed an expected heterozygosity of 69.8% (calculated using 1 -Σ Pi 2 where Pi is the frequency of the i th allele), which was similar to our previous report (12) . Although the signals from sonicated sperm appeared to be weaker when the same volumes of PCR products were loaded, the resolution of these alleles was not affected. Because there were no background problems with either procedure, a stronger signal could be obtained either by increasing the loaded volume or by increasing the number of PCR cycles.
Our results demonstrate that amplification of microsatellite DNA from sonicated goldfish sperm produces reliable results. More importantly, the fact that all samples were reproducibly ampli408BioTechniques
Vol. 24, No. 3 (1998) fied when using separate PCR and gel electrophoresis demonstrates that this technique can be used for cross-gel comparison and therefore can be used as a fast method for population analysis. This study indicates that sonication alone is effective to cause sperm lysis and expose sufficient nuclear DNA for PCR amplification. Our results also suggest that this technique can be applied not only in goldfish but also in a variety of other species, because sperm cells from most animals are structurally similar, composed of a DNA-condensed head and a long flagellum. This method may also be used to genotype mothers and offspring using blood or tissue samples, because sonication has been used to extract human DNA from dried bloodspot (2) and tissue samples (6 Separate PCR amplification was performed for each gel electrophoresis. Alleles were amplified using DNA template (QIAamp Tissue Kit) and sonicated sperm. The sizes of the two alleles from the same locus are separated by a "/". 
